Central inspiratory activity rhythmically activates synaptic currents of airway vagal preganglionic neurons in neonatal rats.
The airway vagal preganglionic neurons (AVPNs) in the external formation of the nucleus ambiguus (eNA) can be separated into inspiratory-activated AVPNs (IA-AVPNs) and inspiratory-inhibited AVPNs (II-AVPNs). IA-AVPNs are activated by excitatory presynaptic inputs during inspiratory bursts, but the composition and the roles of these excitatory inputs still remain obscure. II-AVPNs are inhibited by inhibitory presynaptic inputs but whether these inhibitory inputs are regulated by excitatory inputs is also unclear. In the current study, AVPNs were retrogradely fluorescent labeled. The IA-AVPNs were discriminated from II-AVPNs by their different synaptic inputs during inspiratory bursts. The excitatory inputs to IA-AVPNs and the presynaptic regulation of II-AVPNs were examined by whole-cell patch clamping. Topical application of 6-Cyano-7-nitroquinoxaline-2,3-dione (CNQX) to the recorded IA-AVPNs almost abolished the tonic EPSCs during inspiratory intervals, inhibited the phasic excitatory currents during inspiratory bursts and attenuated the phasic inspiratory inward currents (PIICs) driven by central inspiratory activity. Blockade of α4β2 and α7 nicotinic acetylcholine receptors (nAChRs) respectively inhibited PIICs in some IA-AVPNs. Carbenoxolone, a gap junction uncoupler, partly inhibited the PIICs of IA-AVPNs. Focal application of CNQX to the II-AVPNs significantly inhibited the frequency, peak amplitude and area of the phasic inspiratory outward currents (PIOCs). These findings demonstrated that glutamatergic non-NMDA receptors played a predominant role in the excitatory drive to the IA-AVPNs, and that α4β2, α7 nAChRs and gap junctions were also rhythmically activated by central inspiratory activity. Additionally, glycinergic neurons making inhibitory inputs to the II-AVPNs were pre-synaptically facilitated by excitatory glutamatergic synaptic inputs.